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Among available technologies for industrial wastewater treatment, membrane processes exhibit undisputable 
advantages over the conventional approaches (Paraskeva and Diamadopoulos, 2006, Ochando-Pulido and 
Martinez-Ferez, 2012). In particular, the use of ceramic membranes for such treatment has not been addressed 
before. Wastewater coming from the production of an olive mill plant in Spain (CASAT, Don Benito) and 
wastewater originated from the washing of powder-paint surfaces from the production of ventilation equipment in 
Poland (Venture Industries, Grudziadz) were treated by ultrafiltration with a silicon carbide ceramic membrane 
(SiC) to evaluate the removal of organic matter, oil and grease, phenols and phosphate. This paper presents the 
results of the pilot-testing performed at both locations during the months of June and October 2015, 
respectively. Due to high content of suspended solids in the wastewaters tested, pre-treatment steps prior to 
ultrafiltration were performed. The pre-treatment was performed by DAF Nikuni flotation system. The 
ultrafiltration pilot system tested, LabBrain CFU063, was equipped with a SiC ceramic membrane 0.04 µm 
(LiqTech International, Denmark). 
Results of the pilot-testing treatment of olive mill wastewater (OMW) and Venture Industries wastewater (VIW) 
after DAF-Nikuni pre-treatment and ultrafiltration by ceramic membrane system (SiC 0.04 µm pore size) are 
shown in Table 1. 
 
Table 1. Pilot-testing with DAF-Nikuni and ultrafiltration (UF) systems for OMW and VIW 
 










COD  OMW 3090 68.2 10.2 71.5 882 
VIW 1844 29.1 5.36 32.8 1238 
TSS  OMW 1007 98.6 92.9 99.9 <1 
VIW 143 93.3 53.1 96.8 4.5 
O&G  OMW 91 76.9 23.8 82.4 16 
VIW 163 65.0 31.6 76.0 39 
Phenols  OMW 36 30.1 1.2 30.4 25 
Phosphate  VIW 1810 31.7 5.3 35.4 1170 
 
From OMW the overall removals 99.9% TSS, 71.5% COD and 82.4% O&G were achieved by the whole DAF-
UF system tested. According to the discharge permits being in force in Don Benito the wastewater after DAF 
Nikuni pre-treatment can meet the permits only in terms of TSS concentration. COD level was slightly over the 
discharge permit requirements. However, phenol levels were not possible to be removed more than an overall 
30.4% which lead to final permeate concentrations far above the discharge requirement of 1 mg/l. It is 
suggested thus, an AOP treatment in order to further decrease the phenol content. High level of solids 
separation can have a significant impact on an AOP treatment. The high efficiency of TSS removal from 
wastewater can provide a significant decrease on the doses of chemicals used for an AOP treatment. The 
membrane can be operated continuously at fixed membrane flux for over 48 hours if the membrane flux is 
maintained at ca 60-70 LMH (treatment of pretreated wastewater by DAF Nikuni flotation system). From VIW the 
overall removals 96.8% TSS, 32.8% COD and 76.0% O&G were achieved by the whole DAF-UF system tested. 
This study is part of the project O-WAR: "An integrated membrane process for oily wastewater treatment, water 
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